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more readily take place; (3) on this account a certain
portion of the elastic contractibility remains in excess,
which ensures a powerful action of the elasticity of the
lung in expiration.

If, however, only a certain portion of the air con-
tained in the lungs is expelled from them in the ordinary
process of quiet respiration, a corresponding quantity
only of fresh air is taken in again during inspiration.
These facts point to the conclusion that a certain quan-
tity of air is always present in the lungs, and that the
respiratory movements only give rise to a partial renewal
of this air, to a kind of ventilation which is more com-
plete or more superficial according to the strength of
the movements.

There are, however, cases in which a more complete
ventilation in the lungs is required; for instance, in those
diseases which produce difficulty in breathing, and in
the passing condition of " being out of breath," as after
violent exercise. Again, a greater current of air is ne-
cessary for loud calling, for sustained notes in singing,,
for the rapid pronunciation of long sentences, etc.; and
for this purpose either a more considerable emptying of
the quantity of air in the lungs must take place, or a
greater quantity of air must be taken in (a deep breath),
so that an increased current of air may flow out again.

In all these eases the ordinary gentle ventilation
produced by the alternate contraction and relaxation of
the diaphragm is not -sufficient, and more powerful means
are necessary for the greater general enlargement of
the thoracic cavity, which is produced by raising the ribs
simultaneously with the contraction of the diaphragm,
thus increasing the circumference of the thorax. A
powerful expiration is similarly produced by drawing
down the ribs, which diminishes the circumference of